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A study of non-invasive diagnosis of the brain and nerve function using
magnetic stimulation and neuromagnetic measurement
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In recent years, substantial advances in the understanding of the functional organization of
the human brain have been made through two techniques in magnetics; magnetic stimulation of
the brain and the magnetoencephalography (MEG). The first part of the present study focuses
on magnetic stimulation of the brain. The basic idea is to concentrate induced eddy currents
locally in the vicinity of a target by a pair of opposing pulsed magnetic fields, which can be
produced by a figure-of-eight coil. Using this method, we were able to stimulate the human
cortex within a 5-mm resolution. The latter part of the study focuses on the detection and
estimation of MEG activities in human subjects by means of a SQUID (superconducting
quantum interference device) system, We have measured MEG activities in normal subjects
when they were sleep and awake, and we have obtained more accurate information about
sources of K-complexes and delta waves than obtained by electrical measurements alone. We
have also studied source estimation associated with higher brain function such as P300,

cognition and short memory processes.
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